A resistive-type superconducting fault current limiter (SFCL) is one of the most promising superconducting devices in an electrical power system. However, an SFCL has the very obvious disadvantage of a large space requirement when applied in high-voltage-level power networks. Considering the space utilization efficiency, a pancake structure in which superconducting tapes are wound into coils should be adopted. When certain faults occur in a power grid, a relatively high voltage difference will be present in the tape coil. The inner and outer layers are in direct contact; therefore, special measures have to be carried out to overcome high-voltage insulation safety issues. Two commonly used materials are considered in this study: Nomex and Kapton. The basic AC breakdown characteristics in air and liquid nitrogen are explored. A new breakdown-strength testing platform is manufactured to obtain the breakdown voltage. Considering that the edges of the superconducting tape are very thin, the impact of the superconducting-tape thickness on the breakdown strength is explored. Two methods, parallel and vertical lapping, are used to lap the insulation layer onto the tape and are subsequently compared. Finally, a face-to-face electrode structure breakdown test is conducted to simulate the actual working conditions in a tape coil. The results obtained can be used to design and optimize the geometrical structure of the SFCL pancake component.
Introduction
The discovery of high-temperature superconductivity has raised a great deal of interest in the exploration of its potential applications in a power system. A resistive-type superconducting fault current limiter (SFCL) is regarded to be one of the most promising superconducting applications. Resistive-type SFCLs have attracted significant attention, and many related studies have been carried out worldwide (Hassenzahl, 2000) . In our university, a 10-kV resistive-type SFCL has been built and tested (Hong et al., 2012) . In 2014, a higher voltage prototype will be designed and demonstrated. Different types of primal designs have been reported. Among them, a design using a stack of pancake components (Hobl et al., 2013) has the best performance for space utilization efficiency. In each component, superconducting tapes are wound into a coil. A relatively high voltage difference will be present between two adjacent layers during faults in power system. Special measures have to be taken to overcome high-voltage issues. Lapping an insulation layer around the tape is one possible solution. Therefore, the selection of insulation materials, lapping methods, and other aspects should be studied. The breakdown characteristics of different polymer materials has been tested (Ombello et al., 2002) . Further, the insulation properties have been explored at room temperature (Ul Haq, & Raju, 2006) and cryogenic temperatures (Zhang, Zhang, Tan, Luo, & Tu, 2012) . A comparison between the DC and AC breakdown characteristics has also been carried out (Seong, Seo, Hwang, & Lee, 2012) . The results obtained from all of these tests are valuable and comprehensive. However, all of these former studies have used a standard electrode configuration. No research has considered the actual electrode structure in a pancake component used in an SFCL.
In this paper, we consider Nomex (polyamide) and Kapton (polyimide), which are very commonly used insulation materials and have very good mechanical and dielectric properties in liquid nitrogen (LN2). Tests are conducted to measure the AC breakdown characteristics of these two materials in LN2 and to verify the effectiveness of our newly created test platform. 
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